Unprocessed insulin proreceptor in cultured fibroblasts from a patient with extreme insulin resistance.
Insulin receptors and IGF-I receptors in cultured fibroblasts were investigated in a patient with extreme insulin resistance due to unprocessed insulin receptors. Insulin binding to cultured fibroblast monolayers and partially purified insulin receptors was extremely decreased to 27% and 18% of control value, respectively. Affinity cross-linking study revealed that molecular weight of the insulin receptor was 210 kDa and that it could not be dissociated to alpha- and beta-subunit with dithiothreitol treatment. Because IGF-I binding to the fibroblasts from the patient was normal and alpha-subunit of IGF-I receptor was 135 KDa, the defect was specific to the insulin receptor. Autophosphorylation of the 210 kDa unprocessed insulin proreceptor was stimulated by insulin in a dose-dependent manner. In the fibroblasts from the patient, insulin-stimulated alpha-aminoisobutyric acid uptake was fivefold shifted to the right in the dose-response curve (ED50 20 ng/mL for the patient v 3.5 ng/mL for the control subjects), but the maximally stimulated uptake was normal. With 0.025% trypsin treatment, insulin binding and alpha-aminoisobutyric acid uptake were normalized. These results suggested that (1) abnormal processing of insulin proreceptor also occurred in the cultured fibroblasts, (2) the postreceptor steps of insulin action were totally intact, and (3) IGF-I receptors were normally processed in this patient.